ABSTRACT WULLINK, M., H. E. J. H. STOFFERS, and H. KUIPERS. A primary care walking exercise program for patients with intermittent claudication. Med. Sci. Sports Exerc., Vol. 33, No. 10, 2001, pp. 1629 -1634. Purpose: In a pilot study, the hypothesis was tested that a home-based walking exercise program with structured coaching would improve walking performance and adherence in patients with intermittent claudication (IC). Methods: Thirty-one IC patients with a rest ankle-brachial pressure index Ͻ 0.90 started a 24-wk walking program in the home environment. They were coached according to the Health Counseling Model (HCM). Patients were instructed to walk at least 9 bouts·wk Ϫ1 and to walk through the pain. The main effect measures were pain-free (initial claudication distance (ICD)) and maximum walking distance (absolute claudication distance (ACD)) measured with a graded treadmill test, a corridor exercise test, a walking-diary, and the score on the Walking Impairment Questionnaire (WIQ). Results: Twenty-four participants completed the program. The reported walking frequency was 7.4 times·wk CI, 646 -1941). The score of the walking distance on the WIQ improved from 57% (95% CI, 42-71%) to 60% (95% CI, 46 -74%). Conclusion: IC patients improved their average ICD and ACD. The walking exercise program in the home environment with coaching according to the HCM seems a promising intervention to be tested in a randomized controlled trial.
I
ntermittent claudication is the most common symptomatic form of peripheral arterial disease (PAD) and a common manifestation of atherosclerosis. The prevalence of intermittent claudication in The Netherlands is 1.6 -6.6% in the population of those 45-74 yr of age (12, 15, 22) . The incidence of intermittent claudication is 1.0·1000 patient-yr Ϫ1 (95% CI, 0.7-7.5) (8, 12) . The increase in the number of elderly people in the next 25 yr may cause an increase in prevalence and incidence of intermittent claudication. Conservative therapy of intermittent claudication includes the advices to perform daily walking exercises to improve functioning in daily life, to stop smoking, and to use a diet with a low percentage of saturated fat (1, 2, 9, 11) .
A recent meta-analysis and review showed that walking exercise indeed is effective in improving the walking distance in patients with intermittent claudication (3, 19) . However, there is no published evidence about what type of walking exercise is most effective, although some kind of supervision seems necessary (11) . Possible options are hospital versus home-based training and individual training versus group programs. Walking in a home-based setting has several advantages. No time is wasted by traveling to and from the hospital or training center and patients can perform walking exercises any time. However, alteration of behavior is nearly impossible merely by prescription only, because it requires "an active, voluntary collaborative involvement of the patient" (adherence) and his or her exercise supervisor (14) . The general practitioner or his or her practice nurse could be the supervisor. They could support patients in behavioral change and educate them in adherence and relapse prevention. A suitable method to support the behavioral change might be the Health Counseling Model (HCM). This model was developed especially for counseling in medical and health prevention situations. The HCM can be used for groups as well as for individuals (4) .
The present pilot study is the first to use the HCM for exercise adherence for patients with intermittent claudication. Our first aim was to assess if a walking exercise program consisting of walking exercises in the home environment and coaching according to the HCM might be effective in improving the walking distance of patients with intermittent claudication. A second aim was to evaluate the patients' experiences and adherence with this type of walking exercise program. The results of our study will be relevant for the design of randomized controlled trials evaluating different types of supervised exercise programs for intermittent claudication.
METHODS Design
The patients were coached according to the HCM during a home-based walking program of 24 wk. Their walking performance was measured at baseline and at 6, 12, and 24 wk using various parameters.
Patients
Inclusion criteria for entering the study were: 1) diagnosed intermittent claudication (Rose/Edinburgh questionnaire) and 2) rest ankle-brachial pressure index (ABPI) Ͻ 0.90 or ABPI Ͻ 0.80 after a treadmill exercise test (when performed). Exclusion criteria were: 1) Fontaine stages III and IV, or 2) planned invasive arterial intervention, or 3) impossibility of walking on a treadmill because of impaired condition or mobility. One hundred twenty potential participants were selected from databases of general practices in the city and the vascular function department of the Maastricht University Hospital. General practitioners refused admission to the study of 31 patients with medical problems such as dementia, rheumatism, cancer, and family problems. The 89 potential participants were invited for an informative meeting at the university, after which they could decide to participate or not. Forty-eight patients chose not to participate and 10 were already walking long distances. Thirty-one patients (12 women and 19 men) decided to participate. A written informed consent was obtained from each patient before the start of the investigation.
Intervention
Walking exercise. Patients were instructed to walk at least three times a week, three times a day (5, 6, 18) . The patients walked at their individual speed, and had to walk through when the pain started, but were permitted to stop before the maximum level of pain was attained. If a participant could walk more than half an hour before the onset of pain, he or she was instructed to walk also at least 9 bouts·wk Ϫ1 (once or twice a day and 5 to 7 d·wk Ϫ1 ), so the exercise frequency was similar for all patients. All patients kept track of their walking exercises in a walking-diary (14) .
Health counseling. The general goal of the HCM is to stimulate the patients to perform walking exercises and to achieve long-term exercise adherence. The HCM includes six stages: 1) Awakening: recognition that there is a (vascular) problem; 2) Weighing the advantages and disadvantages of present behavior; 3) Decision-making about walking or not walking; 4) Alteration of behavior: start walking; 5) Maintenance of behavior: continue walking; and 6) Relapse prevention: analyze risk situations and solve problems (14) . Each patient met the counselor every 3 wk. During these meetings, the stages of the HCM were discussed in 10 min and support was given. The walking-diary was used as a self-management instrument. Participants could give an impression of their experiences (problems, difficulties, barriers, solutions) that were discussed during the meeting. The summary of every meeting was recorded.
Measurements
Treadmill test. Treadmill measurements (medical exercise equipment, Medifit Systems, Maarn, The Netherlands) were obtained in the Movement Sciences Laboratory using the Hiatt graded stage protocol (7) . The effect measures were initial claudication distance (ICD) (i.e., the painfree walking distance), and absolute claudication distance (ACD) (i.e., the maximum walking distance with severe pain ("imperative urge to stop")). For practical reasons the maximum protocol took 21 min.
Corridor test. Patients walked a flat circuit of 26 m length in a quiet corridor of the Movement Sciences Laboratory at their individual maximum speed. The effect measures were ICD, ACD, and speed. Speed was calculated from ACD and time clocked with a stopwatch. This test also ended after a maximum of 21 min.
Walking Impairment Questionnaire. The WIQ is a questionnaire validated by Regensteiner et al. (16) and designed to assess the degree of impairment experienced by patients with intermittent claudication, during usual walking activities (7, 17) . The effect measures of the WIQ are scores for pain, complaints ("differential diagnosis"), walking distance, walking speed, and stair climbing.
Walking-diary. As part of the HCM, patients kept track of their walking exercises in a walking-diary. Apart from their experiences (see above), they had to report where they had been walking to, at which place the onset of pain was, and at which place they decided to stop, which was not always at the maximum level of pain. The quantitative effect measures of the diary were walking frequency and reported maximum distance.
Procedures
Every measurement session (at baseline, and at 6, 12, and 24 wk) in the Movement Sciences Laboratory started with the WIQ. Thus, the patient's answer could not be influenced by the results of the exercise tests and the patient could rest 10 min. Then, the graded treadmill test was performed. After this test, the patient had to rest for half an hour, sitting in a chair. Finally the corridor test was performed.
The walking-diaries were completed at home by the patients. The reported distances were measured by the researcher using a calibrated bicycle odometer (Sigma Sport Baseline 500, Sigma Sport, Neustadt, Germany), which has an accuracy of 10 m. A belt pedometer was not used, because patients with intermittent claudication change their walking speed when pain occurred, and possibly also their step length. In healthy subjects, step length decreased by lowering speed (21) . The average maximum distance at baseline and after 24 wk was calculated with the maximum distance reported in the diary in the first and the last 7 d, respectively.
Statistical Analysis
Differences between mean distances, speed, and scores at 24 wk and baseline were tested nonparametrically using a Wilcoxon signed rank sum test for paired data sets. A probability level of P Ͻ 0.05 was used for statistical significance.
RESULTS

Patient Characteristics
Twelve women and 19 men started the program ( Table 1) . None of them had undergone vascular surgery below the aortic bifurcation. Fifteen patients suffered from unilateral intermittent claudication (including one patient with a below-knee amputation of the right leg) and 16 had bilateral claudication. Fifteen patients had never smoked or had stopped smoking more than 5 yr ago, and two patients had stopped less than 5 yr ago. Fourteen patients were smokers and they continued smoking during the study, although they tried to smoke fewer cigarettes.
Reasons for Stopping the Walking Program
Twenty-four of 31 patients (77%) completed the full program of 24 wk. The counselor did not succeed in motivating two patients with the HCM. Two patients had to undergo vascular surgery 3.5 months after the start of the program. One patient appeared to suffer from depression, one patient had experienced a cerebrovascular accident, and one patient died of cardiovascular disease. All diseases were manifest at the start of the program, but progressed during the course of it.
Effects on Walking Distance
Sixty-three percent of the patients improved on treadmill or corridor test ( Table 2 ). Three of the four patients with worsening results on the treadmill and in the corridor had health problems (wounded foot, worsening diabetes mellitus, and recovery from a transient ischemic accident). One of these four patients mostly performed the walking exercises with his demented wife with too low speed.
On the average, all objective and subjective parameters of walking performance improved (Tables 3 and 4) . These improvements were statistically significant for average treadmill ICD and average corridor ACD. Nearly significant were the average improvement of corridor ICD (P ϭ 0.05), walking speed in the corridor (P ϭ 0.06), and walking speed reported on the WIQ (P ϭ 0.07). Comparison of corridor and treadmill performance showed a larger average ACD and a statistically significant higher average speed (P Ͻ 0.01) in the corridor. The average scores on the WIQ regarding reported pain, walking distance, walking speed, and stair climbing improved as well. The average score for reported complaints did not change.
At 24 wk, five patients were able to perform the corridor test at 21 min (i.e., the full test period). In this situation, improvement was measured by the graded test and the WIQ. One patient, a former athlete and rower, was able to perform at baseline and at 24 wk the graded test and the corridor test at 21 min, so his improvement was only measured by the WIQ.
Patients' Experiences and Adherence
Walking exercises in the home environment. Some patients did not use the walking-diary for various reasons: they could not write (one), had too soon forgotten the information (one), or thought that it encroached on their privacy (three). However, all these patients improved their ACD on the treadmill and in the corridor during the whole 24-wk program. According to the walking-diaries, patients walked in their home environment with an average frequency of 7.4 times·wk Ϫ1 (range, 2.1-15). The most healthy patients had the highest walking frequencies, and participants with more serious mental or physical complaints showed the lowest frequencies. Walking exercises were performed at various times of the day, between 7.30 a.m. and 10.00 p.m. Twenty patients combined walking with shopping, going to the library, visiting friends, and other activities. When the weather was bad, patients walked the stairs in their house or apartment building. Some patients who lived in an apartment building had not climbed the stairs for years and started to use them again at least once a day instead of the elevator.
Health counseling. At the beginning of the program, the meeting with the counselor every 3 wk (preceded by a telephone call 1 wk before to make the appointment) was considered very supportive for the participants to help them integrate the walking exercises into their daily life. Later, when walking was already a part of daily life, the contact between counselor and patient was reported to be an important stimulus to continue. Three patients hardly improved their walking distance in the home environment: every day they had to rest in front of the same house. This situation was not stimulating for these patients. However, the measured walking speed on the corridor test of these patients was improving after 6, 12, and 24 wk of walking. This information was a stimulus for these patients to continue walking. 
DISCUSSION
The main aim of the present study was to investigate whether patients could improve their walking distance after having completed a walking program with coaching according to the HCM. The results of the present study demonstrate that the program indeed improved all performance parameters. The average maximum walking distance (ACD) on the treadmill improved from 490 m to 544 m, in the corridor from 564 m to 726 m, and as reported in the diaries from 957 m to 1294 m. The average improvement of the performance parameters was relatively small, because of the spread and the limited number of subjects. However, 63% of the patients improved on one or both exercise tests. In this study, a control group was lacking for practical reasons. For a randomized controlled trial, the intervention and control group would need 34 patients in each group. This was not feasible in this study.
The second aim of the study was to evaluate patient's experiences and adherence with the program. Twenty-four of 31 patients were able to complete the walking exercise program. Most participants could integrate walking into their daily life. It must be realized that several patients had accompanying diseases, which interfered with the walking program and thereby limited the training effects. Other patients in fact appeared to have no walking inability. This heterogeneity of the group may have influenced the results. Some patients were not motivated sufficiently to complete the program. Apparently, stages 1 to 3 of the HCM (Awakening, Weighing, Decision-making) may have passed too fast.
Walking performance on the treadmill was lower than in the corridor. This can be because of possible bias. Before the first test on the treadmill, patients walked 300 -400 m from the bus station or the parking lot to the Movement Sciences Laboratory. The 10-min rest while answering the WIQ possibly may have been too short for full recovery. Between treadmill and corridor test, every patient was obliged to rest for half an hour. Perhaps the longer rest period explains the better results in the corridor.
We chose the corridor test because walking in a corridor is more natural than on a treadmill. In the corridor as well as outside, patients can manipulate their walking speed in order to control the pain in their legs and shortness of breath, thus achieving a larger walking distance. This could be a second explanation of the greater walking distance in the corridor versus the treadmill. Furthermore, if we had not used the corridor test, we would not have discovered that the patients who did not improve their walking distance did improve their walking speed.
As far as we know, no studies are available about validity and reproducibility of walking-diaries. On the basis of studies about self-reportage, there was a risk of desired overreporting (10, 13, 20) . In this study, patients had to write down at which place the pain began or where rest was necessary. The researcher accompanied the patients at least once on the route most frequently written down in the diary, enabling him or her to measure the distances afterward with a bicycle odometer. This kind of control decreased the risk of desirable reporting. a A score of 100% means no pain during walking the last week and a score of 0% means severe pain. b A differential diagnosis score of 4 means no complaints and a score of 0 means severe complaints, which interfere with walking (e.g., aching joints or shortness of breath). c 500 m walking without a stop, and with no physical difficulty means a score of 100%; shorter distance and/or physical difficulty means a score Ͻ100%. d Running 100 m (with a speed of 8.1 km⅐h -1 ) without a stop, and without any physical difficulty means a score of 100% at walking speed; decrease in speed and/or any physical difficulty means a score Ͻ100%. e Climbing three flights of stairs without a stop, and without physical difficulty had a score of 100%; a score Ͻ100% means a stop is necessary before three flights of stairs had been climbed and/or physical difficulty. ICD, initial claudication distance (pain-free walking distance); ACD, absolute claudication distance (maximum walking distance). * P Ͻ 0.05; ** P Ͻ 0.01.
The average reported maximum walking distance in the walking-diary was about two times the average ACD on the treadmill and in the corridor. When the researcher walked with the patients, they indeed could walk the reported distance. This confirms our impression that manipulating speed and reaching a goal are important factors to improve the walking distance. The patients were permitted to stop walking before the maximum pain was reached. Perhaps this also has affected their walking tour.
The WIQ is a validated questionnaire designed to assess the degree of impairment experienced by patients with intermittent claudication, during usual walking activities (7) . In the present study, the WIQ was translated into Dutch. Exact translation of the questions on walking distance, walking speed, and stair climbing was difficult, because there are no blocks of houses in The Netherlands, and a flight of stairs mostly has 14 (sometimes 16) instead of 12 stairs. Patients should have an image of what is 50, 100, or 200 m. Therefore, we used examples such as the distance between two lamp posts (30 m) and the distance to the shopping center near patients' residences.
Health counseling aims at behavioral changes and maintenance of these changes. This is a complex process that requires active involvement of both patient and counselor. The HCM is a model for treatment in stages, enabling patient and counselor to work toward feasible goals. In our view, this type of supervision is not time consuming: nine visits of 10 min in 6 months. Furthermore, a positive subsidiary effect of this model is its applicability to other patient categories where change of behavior or lifestyle is warranted (i.e., smoking cessation, diet counseling, compliance of medication).
Recommendations for a randomized controlled trial. On the basis of our experiences in this study, we recommend the following when organizing randomized controlled trials with various forms of supervised walking exercise or with various forms of supervision with walking exercise. With regard to patient selection, we recommend that trials be designed large enough to analyze subgroups (e.g., categories of ICD, ACD, ABPI, location of the obstruction). Inclusion of patients with impaired fitness and relatively mild cardiovascular complaints should be considered, since walking exercise could also improve their health. We recommend exclusion of patients who are "too healthy" (e.g., walking more than 1 km without a rest) and "too unhealthy" for walking exercise (e.g., suffering from depression, thyroid disease, recent myocardial infarction).
Being on a waiting list for an endovascular or surgical intervention should only be an exclusion criterion for an exercise program if the patient and doctor have good reasons not to expect any benefit of walking exercises. We recommend that the researcher and vascular specialist make good agreements to collaborate on the criteria to perform an invasive intervention. In our view, a planned intervention should be postponed or even canceled as long as walking performance improves.
Adherence to the program is possible only if patients start after successfully having passed stage 3 of the HCM (Decision-making). To prevent unnecessary drop-out, only these patients should be included in a study.
More experience with translated versions of the WIQ is necessary, to determine its international validity and reproducibility. Given the time-consuming character of walkingdiaries, the use of a pedometer should be tested in future investigations, after establishing the effect of lower speed on step length in patients with intermittent claudication.
The period necessary for complete recovery of a patient with intermittent claudication after walking exercise is not known exactly; 10 min possibly is too short, and half an hour appeared sufficient. Standardized resting periods before every exercise test should be established.
Finally, with regard to outcome measures of walking performance, we consider the results of the corridor test supplementary to the graded treadmill test. Despite its lower reproducibility, the corridor test proved to be a useful measure of functional walking performance, since it provides information on both walking distance and speed.
CONCLUSION
The combination of walking in the home environment and coaching according to the HCM improves the average walking distance and average walking speed of patients with intermittent claudication and seems a promising intervention. The real impact of this treatment strategy should be tested in a randomized controlled trial, comparing various forms of walking exercises and various forms of supervision.
